May- 12-03 



05:34p[n From-KOGAN i WtmpH 



T-770 P-004/Otl 



F-605 



B. AMENDMEN TS TO THE CLAIMS 

1 (Previously Amended). An apparatus for providing a virtiml 
volume, the apparatus comprising: 

a &st plurality of disks; 

a second plurality of back-end controllers coupled to the first plurality 
of disks for organizing and presenting the first plurality of disks as a third 
plurality of redundant airays of disks; and 

a front-end controller coupled to the second plurality of back-end 
controllers for generating mirror sets from at least one of the disks in a third 
plurality of redundant arrays of disks received from the second plurality of 
back-end controllers, striping at least one of the disks in the third plurality of 
redundant arrays of disks and presenting the striped airays as a virmal volume, 

2 (Original). The apparatus of claim 1 wherein the plurality of disks 
includes one or more spare disks, 

3 (Previously Amended). The apparatus of claim 1 wherein the 
plurality of back-end controllers each include a plurality of busses, each 
coupled to one and only one of the disks associated with each of the plurality 
of redundant arrays of disks. 

4 (Previously Amended). The apparatus of claim 1 wherein the 
plurality of back-end controllers comprises a RAID engine for presenting the 
plurahty of disks as aplurahty of RAID sets. 

5 (Previously Amended) . The apparatus of claim 4 wherein the 
RAID engine comprises a RAID engine for presenting the plurality of disks as 
apluraUtyof RAID-5 sets, 

6 (Previously Amended). An apparams for providing a virtual 
volume, the apparatus comprising: 

a first pluraUty of disks; 

a redundant array of independent disks (RAID) engine comprising a 
second plurahty of back-end controllers coupled to the first plurahty of disks 
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for organizins and presenting the first plurality of disks as a third pluraUty of 
RAID sets; and 

a striping engine coupled to the RAID engine for receiving the third 
pluraUty of RAID sets as members, generating mirror sets from at least one of 
the disks in the third pluraUty of RAID sets from the second plurality of back- 
end controllers, striping at least one of the disks in the member RAID sets, and 
presenting the striped member RAID sets as a virtual volume. 

7 (Original). The apparatus of claim 6 wherein the RAID engine 
comprises a RAID-5 engine. 

8 (Previously Amended). An apparatus for providing a virtual 

volume, the apparatus comprising: 

a first pluraUty of back-end controllers, each configured to organize 
and present X N-member RAID sets, and each having N busses capable of 
supporting X+1 disks each; 

a second pluraUty of groups of X+l disks, wherein each disk in the 
group is coupled to one of the N busses associated with one of the plurality of 
back-end controller busses; and 

a local front-end controller coupled to the plurality of back-end 
controllers for receiving the X N-member RAID sets as members, striping the 
X N-member RAID sets, and presenting the striped X N-member RAID sets 
as a virtual volimie, 

■wherein the local front-end controller is configured to generate mirror 
sets from the RAID sets received as members from different back-end 
conlroUers, to stripe the mirror sets, and to present the striped mirror sets as 
the virtual volume. 

9 (Cancelled). 

10 (Original). The apparatus of claim 8 wherein the pluraUty of 
back-end controllers includes primary local, redundant local, cloning, primary 
remote, and redundant remote back-end controllers. 

11 (Previously Amended). The appsffatus. of clainj 8 ftirther 
comprising a remote front-end controller coupled to at least some of the 
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plursJity of the back-end controUers for receiving RAIP sets as members, 
striping the member RAID sets, and presenting the striped member RAE) sets 
as tie virtual volume. 

12 (Original). The apparatus of claim 1 1 wherein the remote front-end 
controller is configured to generate mirror sets from the received RAID sets, 
to stripe the mirror sets, and to present the striped mirror sets as the virtual 
volume. 

1 3 (Previously Amended). An electronic system comprising: 
a computer; and 

an apparatus coupled to the computer for presenting a virtual volume 
to the computer, the apparatus including: 
a first plmality of disks; 

a second plurality of back-end controllers coupled to the first plurality 
of disks for organizing and presenting the first plurality of disks as a third 
plurality of redundant arrays of disks; and 

a front-end controller coupled to the second plurality of back-end 
controllers for generating mirror sets from at least one of the disks in the 
plurality of redundant arrays of disks, and striping the third plurality of 
redundant arrays of disks and presenting the striped redundant arrays of disks 
as the virtual volume. 

14 (Previously Amended), A method of storing data on a first 
plurality of disks, the method comprising: 

using a second plurality of back-end controllers, organizing the first 
plurality of disks into a second plurality of redundant arrays of disks; 

using at least one fix>nt-end controller, generating mirror sets from at 
least one of the disks in the second plurality of redundant arrays of disks, 
striping at least one of the second plurality of reduiidant arrays of disks 
together to form a virtual volume; and 

writing the data to the virtual volume. 
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15 (Previously Amended). The method of claim 14 wberein 
organizing the plurality of disks comprises organizing the plurality of disks 
into a plxirality of RAID sets. 

l6(Previously Amended). The method of claim 15 wherein 
organizing the plurality of disks comprises organizing the plurality of disks 
into a plurality of ElAID-5 sets. 

17.(Previously Amended). The method of claim 14 wherein 
organizing the plurality of disks includes: 

providing one or more back-end controllers, each having a plurality of 
basses; and 

coupling the plurality of disks to the one or more back-end controller 
busses so that each bus is coupled to no more than one disk fixjm each of the 
plurality of redundant arrays of disks and each bus is coupled to a spare disk. 

l8(Previously Amended). A method of storing data on a plurality of 
disks, the method comprising: 

using a plurality of back-end controllers, organizing the plurality of 
disks into a plurality of redundant arrays of disks; 

using at least one front-end controller, forming mirror sets from the 
plurahty of redxmdant arrays of disks; 

using at least one front-end controller, striping the mirror sets together 
to form a virtual volume; and 

writing the data to the virtual volume, 

19(Prcviously Amended). The method of claim 18 wherein 
organizing the plurality of disks comprises organizing the plurahty of disks 
into a plurahty of RAID sets. 

20(Previously Amended). The method of claim 19 wherein 
organizing the plurality of disks comprises organizing the plurahty of disks 
into a plurality of RAID-5 sets. 
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